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Presentation Notes
Good morning everyone, my name is Colin Charlton. I am a Project Manager for Ollerhead & Associates Ltd here in Yellowknife. Today I would like to talk about some of our current technology for remote data collection. Advancements in todays technology, has given rise to mass digital data compilation.



Collect Everything Now…. Refine Later! 
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Presentation Notes
We see a shift occurring in the industry from finite point collection to the idea of ONE field operation to collect everything and refine it later in the processing stage. To do so we will go through new technologies in remotely acquiring large amounts of data in short periods of time.  We will talk about some of the benefits point clouds bring, as well as a few applications where we have found this technology useful. Let’s start with the differentiating between the two main survey platforms.



Survey Platforms 

Platforms: Aerial Based; PASSIVE 
   - Traditional Photogrammetry (40cm) 
   - UAVs (2-4cm) 
 
  Ground Based; ACTIVE 
   - Traditional Total Stations  
   - Terrestrial LIDAR (2mm) 
   - C-ALS (Underground LIDAR)(2cm) 
   - GPR (Ground Pen. RADAR)(5cm) 
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Presentation Notes
The first decision that has to be made is “What is the best way to acquire the information?”.  In this list there are two types of data acquisition, active (light emitting) and passive (light gathering) . Keeping that in mind, there can be multitudes of platforms they can exist on, the two we are going to concentrate on are aerial based platforms such as UAVS, and Ground based platforms such as Terrestrial Lidar. Each platform has its positives and negatives!!!! 



UAV – Unmanned Aerial Vehicles (Passive) 

Flight time ~ 60 min  
Cover ~150ha at 3cm ground resolution 
Less than 1500g take off weight 
Ground sampling down to 1.5cm (52m) 
Cruise speed 36-37km/h 
Withstand winds up to 40km/h  
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Presentation Notes
Commercially available UAV’s have processing time from 6 months to a few days.  With increasing technology, today’s UAV’s have become incredibly user friendly and fail safe.  When paired with increasingly powerful software the images taken from a flight go through a pixel mapping process. The software knows based on Geotagged photos the order that the images where taken in and the amount of overlap/side lap.  The autopilot with the help of an onboard inertial system calculates any deviation from the preprogrammed flight plan. The pilot is updated in real time to any issues or adjustments made to the original flight plan. 



What Is Your Area Of Interest? 

Pine Point, NT 

Topo of 
runway 

Volume 
of  waste 

cells 

Drainage 
pattern of 
collection 

pond? Fly the entire site, data mine later 
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Most clients have a specific application or request for data, but they are broad in their area of interest. Traditionally this was an issue due to cost manually acquiring field data. However, UAV’s are changing that with automated data acquisitions. Once the client has the area of interest defined, we can move foreword with project planning and data capture.



Point Cloud Data – Not Just A Pretty Picture! 
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Once the field data has been computed, a resulting point cloud can be generated. Point cloud data is the way of the future, it is a library of information that can be accessed many times over. Multiple clients can access the information for multiple interests, some may want the contours of this site, others may want the building positions on the lot, and other clients may want to know tree heights and viewing obstructions for future developments.



Geocorrected Point Cloud Manipulation 

Complex modelling has never been easier! 
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Presentation Notes
Complex data modelling has never been more efficient. This slide shows some of the power in mass data collection. Ollerhead flew this site for tank farm berm stability analysis, but I chose to show the effects of rising ocean levels on the land in stead. Multiple discipline data queries can be performed whenever a new project scope is required. Weather it is a high end technical point cloud based data set, or a managerial level discussion board, clients can access spatial data year round…. 






Terrestrial LiDAR (Active) 
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Terrestrial LiDAR uses a laser to illuminate a target and then analyzes its reflectivity.  Every Lidar system is equipped with a highly accurate clock.  A pulse of laser light is emitted and the reflection of that pulse is detection with a time stamp.  Using the constant speed of light and the time difference in the emission a position is calculated. A bi-product of the emission is the hue of the reflected laser pulse, this is translated into intensity, lighter objects are brighter!



• 1 million points/sec 
• High, medium and low 

res scans 
• Scanner specific 

targets 
• 300m range 
• 360* x 270* field of 

view 
• A modeled surface 

accuracy 2mm  
 

Leica P40 
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Ollerhead uses multiple Lidar systems weather we are underground or have tight accesses or no access at all will define the make and model. The Cadillac Lidar system for deformation surveys or urban areas data collection is the Leica P40 with a collection rate of 1 million points per second.



Terrestrial LiDAR – 51st Street YK 
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Along with using Lidar the instrument also takes a mosaic of images. The photos are super-imposed over the point cloud and the color of each pixel in the photo is associated with its corresponding point in the point cloud. Terrestrial Lidar needs a line of sight to any item it is required to measure, for this reason multiple scans are usually done to remove any shadows.  The multiple scans are registered together using common scan points set up in the field. This video is represents 5 scanner setups over a period of only 90 mins.  



Terrestrial LiDAR 
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This image is a scan completed in a power plant. Notice in some areas the shadows are impossible to remove due to their proximity with other objects.  Most higher end post processing software has the capability to use the point cloud data to interpolate and create smart models. Pipes and I-Beams are items where we have catalogues of industry standard diameters, webbings and flanges so the program can assign the type of steel based on seeing only 20% of the item. 



Terrestrial LiDAR 
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The amount of information collected by 3D scanners provides an in-depth database that can be revisited in the future.  It also gives us the ability to measure in the dark.  Being an active platform, it produces its own light, measurements can be made in pitch black.  The only difference is that there are no photos to color the point cloud so we view everything in intensity.  The scan above was completed at an underground mine site, you can read every sign, measure piping and perform volumetrics.  If for some reason this area becomes inaccessible in the future, there is a detailed model to fall back on. Most clients lean to the digital data to save time instead of travelling to the site. Ollerhead maintains a library of databases that are available to clients.  



 Client Based Data Portals 

Collect everything now.  Refine later.  
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As mentioned, clients lean to interacting with the digital data in the comfort of their office. One way to interact with Lidar data is through a free client based data portal. Ollerhead publishes these data portals for clients to keep on their computers for quick interactions, to create message boards for their employees or to enhance project work scopes. The ability describe and measure data directly from the office minimizes site travel and allows offsite prefabrication for renovations.






Asset Management 

• Rise in Large industry’s need to track what they own 
 

• With the ability to acquire mass spatial information … we can 
feed into databases for the tacking of client assets. 
 

• Along with the tracking of physical assets, we can also attach 
schematics, maintenance reports, etc….  
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Asset Management is a rising concern in industry today. With the ability to acquire mass amounts of spatial information, we can now feed this information into databases for the tracking of client assets.Along with the tracking of physical assets, we can also attach schematics, maintenance reports, etc….



Limitations 

 Limited to -25 C, cold temperatures affect the onboard 
computer and battery life 
 

 Limited to medium to small areas (2 km x 1 km) 
 
 Stringent Certifications with Transport Canada 

 
 Platforms are expensive:  UAV ($45K) 

    LIDAR ($160K) 
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As with all technology, there are limitations. Most higher end platforms have an operating range down to -25C. Due to point cloud density and computing power, areas are limited to 2Km square, but can be tiled to incorporate multiple areas. Stringent Certifications with Transport Canada are ongoing and professional series platform are 100K on average.



Recap 

 Safe operation through strategic site pre-planning 
 Increased project area while reducing field time 
 Multiple aspect of a job site satisfied by 1 field operation 

o Point cloud allows changes in scope of work  
 Pull from the data base what you need, when you need it 
 Year round data access 
 Go from a point analysis to a model analysis 
 Large data sets allow for tracking and asset management 
 Industry defined the technology, the client defines the 

application  
 
 

Questions;  ccharlton@ollerhead.ca 
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We have gone through a few examples of applications that Ollerhead has produced recently but the most exciting part is that there are so many more applications that we haven’t thought of yet. Showing these concepts to people and hearing some of the great applications that they are interested in enables us to push the boundaries this technology while increasing the cost effectiveness of projects throughout the north.  
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